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PROBLEM TO BE SOLVED: To provide a radar system 
capable of obtaining tiigti-accuracy azimuth information 
in a short time and allowing the size to be reduced. 

SOLUTION: A receiver section 6 for receiving reflected 
waves of a frequency-modulated radar wave for FMCW 
comprises a receive switch 24 for alternatively 
selecting any of a plurality of receiving antennas 20 
according to a select signal Xr, and all the receive 
antennas 20 commonly use a receiver 22 in time sharing 
for mixing a local signal L with a received signal Sr to 
generate a beat signal B. When the switch 24 Is operated 
to switch over in a period shorter enough than the 
frequency variation period of the radar wave, a signal 
processor 8 detects a beat signal based on a signal 
received by each receive antenna 20, this enabling the 
azimuth detection utilizing the phase of different beat 
signals between the receive antennas 20. 
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mmkitth n - * ;ufS-f-(;^o'v^-c, t'- b 

SSfiffiTi'^it-t ^ e - h if-t i * > -7" u >yi^ It H' 
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[1**5,4] Buf55:it7>T-f (i, -fiJfcKSSiiT 
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dwSA/|2sin (55/2)! 

L /c c t t -r I, P - ^''^gfto 
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[«*:*9l ii*3l7|B«(7)V-5^^tti:it5V^T, 
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50 -?-)iimirfB$«7>xf-SrjH^l-^±Tti#*ffv\ # 
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ti^i-iTii, >inibji-tsr, S s co^<7)ii?m^^ 

■e^-S, \L- 1- li-tB ^H^k^-tir. jgjiff ^ S s OlfSSt 
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[0 0 0 9] -otn, nm~m^^^m^'mmn7>T± 

tLT, |WI-cor >f--j-, BgvM±|S^i-'E)-*^OT>-r 
net Sr>-7-t<7)H-A 75«a4' ') # T ii«-c-<OttiB ^ 

[0 0 10] 

[lia^7)>mLJ:T ti-^liS] L;^i>L, Cco^lc' 
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[0 0 11] ifj, -)ise«)(c, \£-}-^^<r>^mm^ 
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/t:o 

[0 0 12] f«i^fflv^-c:^(intSJi#^a#t 

LT, ■r-v^';Hf-A7 + - 5 ^i-- (DBF) ^S^^^nioft 

-cisiBfcSff -f-coSiffi-t^fiJfflL-c. »^4r> 

[0 0 13] of a^Jlt, Jl^pcO 7 J. -X KTP-:^ 

[0 0 14] ^(^DBFTIi, fMLfjf-ACJ: I9# 

#:tB*iSffiSi:tf T - t/ispli^ti^o iTt, DBF-e 

t|SiB#tcffM-e§-5.fc6. ±iEco^*<7) J: 0 tf-A 
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[0 0 15] Lii^L. DBF^, fifflrffli^fcSttS4 
T > X -Mi , iwi U 1- - y?S r 111 Bf (i-Srli L 4 lt:ii!f4 b 

-r\ #r»i¥5 - 1 5 0 0 3 7-§-5:^ffi^i;r?a^$ 

-ffi Ul§(ii4 i to 1 4--I. ;^'lt-e4 < , ^ffji^^Sft LT L 

10 [0 0 16] 1:|§W(±< ±MMm^.xm^.-t7^fz^b[Z^ 
]^i»S4-:^f3:1f ffi^rMBf C t t^X # , Lt)^ ^) 'Jx 

MftTJ^ Plfg 4 1- - ^rft fjt-t ^Ct^ifiSjtl-^c 
[0 0 17] 

i±, 7mui}\ miis.mmwitmzmtm\zmi)^^m 
■SimLfz^imii. Rr/mim^ 

[0 0 18] 4i-=\ mwuit. ma<7)SflT>xf-tMi 

n - * t ^ ± T )t $ ft T 

i-Ji), 'S:if lS}«$IJ»^|S:*^ SfiX^- -yf-?:. iijfit-^ 

[0 0 19] oi 19, jMMjt^w«)llt|corBli:, 5:iS 

Sl±il*?$ft^ -SitSriWai^jli, t-<TcogMr >-r^ 
/6>ib<7)5:««-ti:*o-< t'- b«^75SB#^|!|^fiSft7i: 

^)Ot4;i,o rLT, 'Siiw^si y^ir)imMm=S:+^j-lz 
^<fftli\ #511 T>-f^;5>t,cof:ffft-f-i;So'< If 
- hfl-f-Sr, iS(J|WIP#(zttttSL/^^)<7)t»^4-t;t/0f-e 

[0 0 2 0] fFEoT. ^^m(^i--rmmizxixi£^ Z 

nzt ^^Tpim 1 4 1) . f>i#:iii tg* t (4] ± $ 4 c: t 

ft7s -f -y ^ i; j: o TB#»*iJ-C-gffitl(;ftt,%$ ftS o-c\ 
«:#SI<7)i:^, S#7>-rf-(7)S:{cj:t:-i-r^'4 <-t&- 
t # , »ft 5r^ffil.o/JxMlc»ffi1-'5. ^ t i}^X § 

[0 0 2 1 ] 4.fe\ ii^re 2 !B«o j; n §#7 > f- 
■f/^N i/^-fft^f), ^itgP7)''bjiiti$ft^ ^-^'"ftotf■- 
A«Hl*|co:^S:^Ifi]:6^f,flJ5|t•t-^.^-^'■?tS:, -t-^TS 
50 -(s-e i j: T 4Jgi*]tt^#-r J; 1 i-ffit-Tftif , 
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[ 0 0 2 3] bZ^v. MttBttffe^Ifl]±S-ii:i,i: 

CO 1 P S )£ i f'T li - A nt ^> i t mh^H^ 

[ 0 0 2 4] >i:iT-i;itLr. mt<9.'itm<nv~vmm. 

fM»$iJW?gf±. ^TO$mi;^'f •y^i::ov^T^!]# 



• y'mz^Mi'ii nztr-X\u 



;u - 7"^JtS T 5:11 r > r ± oicoiiSo ^rjipsiji:- * co 

J: '0 Mmzmm:h^m^£Uffn^fA^^i>z 1 4^ < m^x 

[0 0 2 5] it*:«4fett<7)P-y^tt(i, Sffi 
c = 



(5) #Pf3 2 0 0 0 - 2 8 4 0 4 7 

S 

*iH-?-<05iK)S5:--S.ci-"f>iiSit5tSr JrbR-r-i. ^ 1 1; i i) . -t 
jST>7"-t-coiSTt (lEM) :'Jlfi]S.D'BE?iJ:'J|ti]^t-trBrt 
t;coiift;ftw:^a mui. iEB:^l«]«:0° tL/::, 
^^::ij|6]co^S) /^)->tt;±lnItl5t4-S7t:*, \nui. Sit 
T > xf-wBe?ij:;»j|Ti]r7jc^:fj|ii](;--a:$-iir;|iii:\ 

[0 0 2 6] HI 5I±, -^ijCSEM^tLfcSjt 

T > f- -^(OSfifff-^ wfuffi i;Sc>\ ^ :'jf5;|^:tB a: It t 

;0 r:^cOEt''l:^PH1cO^|S5:dwt LTt^*^, 5:117 >-f-:hco 
Effi:^l«I L T ^ S a ^> lb ^ 1^ - 5^fS 
-5.0 4*3, Il[iftt-l.^-t<1-2.7t:i6, CC-CI±, 30C7) 
frft^^^^^l-c h 1, ch2, c h 3 i*-r.5.Jf IP 
*. 3 c><7)S«7 >-ff-(CT5:fl-r'l.**^i::c>v^T^to 
[0 0 2 7] i-f, *-Oigii7>7=-^^»ibiili$n, 
Sit 7 >-f-j-BirUw^^4 < fc ^>lbnW±OffE§|t;:S:ttt 
xf-copjfl^, (ihAt-¥fft:5J*i-^ t#x..|. c tTiST- 
i^o !MoT, l^lg-t^gfl^-v^wuc h 1, 2 (Zl± 

20 ch2, 3) C0't1t7>T-i-(:ilj5i4l-i. :^ 
Jta (C)£.i:/c|TiE&^d 1 (=d w s i n «) 7)S;ii:^ 

[0 0 2 8] CO-ffS5:gd 1 Hi 19, M'tlS-^'^'t^^l'C 

hi, 2 (X(ich2, 3) co-Sflff^Uli, 

FMCWV-5'"^l(Oif6\ ffK^d It^ioT, li- 

tLT, 'Ifcco (3) S(;Tasa.i.o 
50 [0 0 2 9] 
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[0 0 3 0] ZZX'im^A \v:±.m<r)§:m7>7--fW^ S5^[0 0 3 1 ] 
v>Tfi?<t, (4) ^/iif?#?j;|l-l.o 8S 



a = s I n ■ 



2 TI 



d w 
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[0 0 3 2 ] fi^o-C, &S1t-9"-t^^;L'c h 1, 2, 3 0 

Zt\ZX.i)^ (4) ^75'?>:^fi'|f|R^*46-?>>lt75?-e-§ 

^co-ei-So 4*3, c:coJt-g-, jglStf-AOlf-AtEH 



d w 



2 s i n C4>/Z) 



^IttS S - i^rSo If - A ifi ^ js , HJlBiiit 

[0 0 3 3] 
[&5] 



C 5) 



[0 0 3 4] (c^^-t-;?.^t^*Mf Lv^o IP*., (4) [0 0 3 5] 

^4:dwlcov^T)l|< t, (6) S75*#f>fi.^o 50 [1:6] 
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(6) 2 0 0 0 - 2 8 4 0 4 7 

9 10 

dw= ^^-^ C6> 

2 n - s i n □ 

[0 0 3 6] -eLT, fitaitKllJ: l9fl^HlH^4"f5:+B^ * iiXX-T^t. (7) ^iimhixh, 
?(±. - - < < - C0$Ein:*5 I) . rlffH'-jUCOH'-A [0 0 3 71 

<^ tLfzm'^s #:;±inlBlji::^gali, -5i/2<a- [a 7] 

<^/2(r>mnx'hz>fzib. (6) ^i;, r = ,T, « = * 

dw= C7) 

2s i n C*/Z) 



[0 0 3 8] mWA-li. ^S^tfoTjSlitr-Acotr- 

J; i))i;i^lEllar1ttB-c-e^ ^ J: n UfSgt'l) ^ t5^)«M 

(5) j^i'it7t;1-J: T ICKlgL-Cjottii; 'il-^t^-^tt'lf 
[ 0 0 3 9] tZ7-,'(:\ 'S:liT>T--f OilEWCglftl 

h 1 - 3 ws;itji^(c*-=> < H- hm^^i. mmt^^ 

c h 1 - 3 If- 1' fi^f^filflm ? 7i''^-c-#,:fl 

^ o 

[0 0 4 0] frftX'f yf-^ffll^THi^iciiOt) 

#xi-|fTt, ffi-^iaagp-c'li;. Hie (a) (iTK-tJ: 

d -f otliit ^' 5 > i^'Tif-^t -1^- > 7"'J > irti> i t 

^miimzi^x. itmtmi'^^lm1^. mi e (b) 
isiB#sijo-ij->-/'j >y\ttw.^£Lx%m^m-t^ii 

^' -I" 5 > ^'-l.olWI-llil^T-ff T t , li'- lMS-^;a\ 
TcOp3f-r.i>5:{if-^^^^l'C h 1 . 2S.O-ch2, 3 FbT 

^i£-t i> t mum. LxLticox'^^bo 

[0 0 4 1 ] ^ttlci^LT. «*:«6fB«WJ:Tt::, ^ 

^ o Ln t^ta t ^ osffl T > X f-7)f-,i f) § 

^J:mm(0-ri^^i§^±L^£^^fzi^. ^i-^-y ^^Jl'nmm'^ 

mi-i>::it-f}'ix^i,o 
[0 0 4 2] tl^li^^Mt^cO 

t(nm '9 ii L^^" > (zsci < mm±fii^y:i'^± txt 

[0 0 4 3] ^fci:. «*]i7|ettOL'-?-^St:i±, ft 



20 [0 0 4 4 ] f£ii. H - lHi-§-SJl¥l£l±, m 

t<M 8 lafto J; T i- > t-f. -tf > 7- u > i''? is^*, Sit 
-i, i -7 ic-ti^)tLT^> J:i,^L, jSi;. itTlt:® 9 ffilSo J; t 

i;, i-f, ^m^.^ 'y^mmLxm\'ft^%-n.7~^ -V 

o5:fift-t(;-t-^x^-:!i*--:3\^/L-S:jf T > r 1 1 |WIS:c053- 
io -it-^-/'; >^^#g:;4^ -?-;it-rn^J->7''j ^i'-t- 
[0 0 4 5] Iu#OJ:t i:, -it>7°'J > i'-LT75>^5^^| 

Xi)-h^>-f^) > ir-f^h^^. -if >7''J m 
X. I±\ A D t iStt^ i t T'«^T- 

[0 0 4 6] tan. m#(7)if IfjRra 1 0 lEISro i -) 
Mt::^ 6i-m.^^i.zx^-m^ixtz»m\mi. 
t |Bli:K:(t h fiK-o * -y h ^ 7 fflffiS:^5^ff|g^^ 

X ^' 7 ^(Dim-mm 1 19 fS < S ;iX7t n - ^ -? x 7 -f ;v 
9\zl\'}^ &^|x^ ■yf-t;T5j-^|$:!x7t:53-»t-t/5'f>, 
^tSx-f -yf-ewx^ •y^>^'-(cj: i9±i:i,i^ii«33- 

50 > 7^ >j > i'-^ ^t-e'tt-fl- y -f u > ^---r -2. J: 0 
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^ 7 > r A C (3) i) ^ c i: T-Kih L T I. ^ S iiK m^%, 

H 1 = e X p i- j ■ 2 • f b 

<T = 2 ;r • f b • t d (fit, 

fMoT, tttti$^t7t;f*:ffi(C, exp (- j - a) 

f'p {; < K^fg cor ;ii if tt-e # ^ CO ^ o 

[0 0 5 0] ic, u-mmimn-t^m. ^mr> 

ffitffCS^gS&S&i, |Bl-cO:S ? ^ ^ t (±PI 4^ 

II 2 = e X p I- j ■ 5 i I 
CtS^ » 2 ifjlfSaH 2 i'* i: C 1 1: J: I) , 5: 

[0 0 5 2] SEffif «»a3#at:'OlMrtimif, 

[ 0 0 5 3 ] 111. CitfjCom«OSc?lJi, iBl-coJH 

-e i> ia*i: w (±, V - 5''* o JivSic^Sffi r > x 

[0 0 5 4] o J (9 , ^H||li:^|p]com*7 - '9 i^'^ 

};Bf ra«:^|6]S?^"^FB^«:^[ft]i:m«7- '9 ^^m* 2 0 
[0 0 5 5] i<7)*^-. ft-^feilSS^iis^lf-t 



* [0 0 4 8] |?ljx.(i\ WtRiI 1 1 KjRco P - J'l*tt-c- 
(±, SMr >x-f-(7)'t-^t-r:iii;S-^ i {i=l, 2, - 
n ) I:*!|l9ar, ftfix -f -y #^ 1 

ifZ,\-mB i (f b)i:*tL-C, 

(t i -t 1) I (8) 
10^ [0 0 4 9] BP*,, tf- Y\m<Dmim.i i b t Ltzi^ 

6-, Hie (b) u^Lfjf3:ffi^<r(±, ts.<n. O) ^ 

t d=t i -t 1) (9) 

★li , m'hmz^' i: /te+a o-r ^itj-^ i: ^ c t c 4- ^ o 

[0 0 5 1 ] fMoT< CcOif^-, ffiJlt]! 1 2 IBftco J: T 

f£ffi(im¥IS:(i, i 0'g:^i7>f•:^/i>lbS:jf^PJl 
7. -f -y ^^rfefi LT5:tt#l::S'i. esse J-o(t^ 
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[0 0 5 7] -?-::T% i<Oj:T^:*-g-Hli:, ffi^jtSl 4 
[0 0 5 8] t7t, ±i£(7)'tff X -f -y^*, Jffi 
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■h'X'^tzt LT^), ft^,^I*co:;/^:^l>^>co^■c•g-^9■ti:^^ 

[0 0 5 9 ] o i IK it*3l 1 4 Efi(0 J: -5 IC, g«I 
^^sTFJ*;- 1 ; t t^gfiijiii^F^i-;!, ^ t (: J; I9 , 

b - ygM^ftCOJiS * g -It'L i t 75>-C- Z> COT?*) 

•So 'Xi;, if*Jii b%m.<nv~¥'^m.x{i. mm-' 

[0 0 6 0 ] BP*>, iliW^CDfttai-nlBllt'rSK^St 
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[0 0 6 1 ] 

B ^^-t 6 t . SftSP 6 ^ t:' - b ffi 

^ ^ th -t -i. fl-tMSK 8 t ^: 11 X. r V ^ .i> o 
[0 0 6 2] ;<7)-7t.3im4t±, BfPB^Ui^LT^Sa 
^*it^tW {:-ff J« , ifr« ^ 19 dit J: 0 $ n 5 'J rft 

w<75iS)afSfi-t«r±^-t''i>jiitfll 0 ji-fatll 00 
tii:^] t Jijflf S s t n - * t {zmtl5fW.iri 

^SBtll 2 jSftfl-^S s {!)£■. UTtl'-^^rft^feltt 
^jiflT>f--t 1 4 
[ 0 0 6 3 ] 4-ib\ iiffitll OTJf^fefigi-^lSjJglfSli-^W 
J^Mli, *#Hti(;i±, HI 7 (a) tillSt'TKt 
!:E:fttSftnmt;L. ^jc^ii^J-eii, 4■'l:^)a^AifcF o = 

7 6. 5 G H z , MMf^Wl^SA F = 1 0 0 MH z , ^ 
t!))ilfiflT=l. 0 2 4 m s lClS:^$nTV>So if^, ^ 
ifT>7--tl 4 0t:'-Aitiili:, ^SV- 5''^1:2 Wfeffi 

[0 0 6 4] -^r, f:iia5 6l±, V-r^i^M-f^W. 



(8) tf pg 2 0 0 0 - 2 8 4 0 4 7 

1: ($*}fefij-e(±8li) (O-tffir >x-^2 0 
75>(7)^flT>-rf-2 OTi^tjCOSftif-^-S i-(;D-*ju1t 

Hf-^B^^(t-t^l>^ig]7Sl 5 4-ij-*iix./c'g;fif|2 2 
'g;jfT>f--:h2 0 ^>bOf:if If-^-S r Wl..^-f•;i^/!)>i' 
ii^^M-§■X r (IfiEoTK-H^jUSiRL, 5:fifl2 2Mit 
Iti-^-grfi X -y -7^ 2 4 t . SlfX 1-7^24 rftlJIfp-r 

■C(0ii}Rfi^±)K^2 6 tiiix-ri>.i>o -:3s 'K tff 
70 gP6l±, #5:«T>-ri-2 0(:it)£LT8owf:«f--t 
7^ ;U c h 1 - 8 a:^" LXii I) , 1--^T<7)f;'(S-1^ 7^ c 
h 1 - 8 75\ ^-C0'i:ftf|2 2 ^:B#53-»J-c-*ffl1--5. i n 

[0 0 6 5] ^^iJ, 112 C^-t i T (C, T>-rf-75«fM 

d Bl:J,f*Ico^)S$EH^:t'-/,i|iita^L, 
c h 1 - c h S<7)$ji7>r-f 2 0 -g-Otf-Aijil 

v>-tlt*), slflr >T-f 1 4<7)H--AiH (**MiJ 

xit,i, = 2 0° ) ^i$t#trJ; T (cis:g$^trv^.i.„ 

20 (0 0 6 6] STt:. m^t^^'S:in7>Ti-2 Q(7)'^'C^ 

mcoi^mdvfU. mnr>7-t2 ocotf-A^ii^r-fts 
^*f-r^/^*u, ±j$L7^j (5) ^ol^fi^^jt/ci-iT 

i;dw=8 [mm] CKTESitti^^o Bp-^i. I'-J'lfe 
«O^J4jrftft;5^~A = 1/F 0 = 3. 9 2 lmm]X^lZ 
ti^h. (5)SW*3(±11. 3 [mm] 1 4* 19 

(5) S^«/.:t::i:l±?gt>75^T-S);?>o 

[0 0 6 7] tfz. mM^^^f&^2 6 (±. H 3 U^t 

xniz, ■S:m^2 2^^m\n-^-Am^6^iii>'§:iw7>T 

i-2 OtK @E^iJJi> fiP*)S«'9"-r c h 1 - c h 8 O 
1- (± . ■ft-t ®!l|gp 8 4) ffe|& S ^1 T V ^ -5, o 

[0 0 6 8]^i:ic, fi^iaaiaJ 8 i±, CPU, rom, 

R P> -1) ^ino V -f ^ n a > t: i - 5' ^ i^i-C'Cli 
*Rfl-f-Xi-i;|BlttflLT»f1:L, frftgr^ 

■i)->f')>V^!^tLX(DA/D^m^. RVA/T)^ 

i^l^iiVLXMiQihA^fzr- 9 Coi^T, iSi«7 - 'J ^ 

(FFT) imntitfzibnmn^mmm^i^x. 

40 Tl/^^o 

[0 0 6 9] z<r)in\'~mm^fitzif^mm<r>v-¥m 

M2-c-i±, 3i[i#i o^s^itL/ti^llrSit-f-^^J-SEfli 
2 -hmtimi-t^ zt[zlV) jiiSfS-f- S s SO^D - * ;L' 
1i-^L54>±)lS(:S^i, CWd *.^ff jf-^S s li, jijf7> 
4?ri^LT^-5^^StLTii^B$^^^o 
[0 0 7 0] Z(7y'MmTy7--f\ 4^^(b3lffi$^t7t:V- 
5''yScoSU-vSl±. ^r<7)f:'ft7>f-f- 2 OtzTS:iiS:!i 
^34^ ^rffi^x-f -7^-2 4 i;J:rp-ril#^$nTv^^g:{if- 
+ 7^;>chi ( i =1-8) OSffitt-tS r<7)^^;4«Sft 
50 112 2 ^xSo t^t^ «:«SI2 2T'{±. ^(7)5: 
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S r li55^fiS 1 2 b n - * ;HH-f- L i rS^a^-t 

c 1 1: i 19 1'- h fi-^B Lli-^Mgp s --^mm 

[0 0 7 1] 4-±5, SISX -f -v ^ 2 4 -eii, jif?if -^-X 
1- Cffi-sTSrjf^-ir^-^l'c h i ?r)l^^-LlI 0 #xTi/^^ 7t 



2 |-(±, ■g-S:!!^-^' ^oi- c h 1 - S co-gja 



(a) ICTi^l-iT 



l-^-V^-il' c h 1 - SO-gf; 



M^S 1- (:^-ci < \£- hft-^B 1 ^B 8;55B#^-#J^»$ 
[0 0 7 2] -eLT, -Sim^H y^2 4^'-m(0m^i 

^wt^mmt diti^-Tiii,-!^ {i^^minr-iio . 2 

5 /( s ) t;-* 0 ^ fMoT. ^-rW'gfi-f-^' c h 1 - 
c h 8 /i^SffiX -f 7 f- 2 4 llJ: o T-S-foilJRS 
■e)#)S*iTx(±, Tx = 8Xtd (=2;us) i:^;i.o 

ji^-V^^;!- c h 1 - c h 8c7)H- IMf-^B 1 -B 8 

T/Tx (=5 12) [a-r'o-ij->7°'j >^'■•t^^tl;4■ 
[ 0 0 7 3 ] lB-§-<aSgP8:^)?^^ff-r-i)[t##lt 

^hi (ih) = e i (fb) 



J 



f b • { i -1) 



jIL, H 1 = e X p 
t dl 

H2 = exp |— j - oil 

■tLX. S 1 4 Ot:-(±, ^-Cc7)f:jS^^^Wl'C h 1-8 

\,z'z>\,^x±momim^m (s 1 2 o , &.mmm (s 

13 0) m^TLfz^-'S-A'^nML. ^TOSfl^^^T- 
;Pc h 1 -8t:oi^t"®;S*$l-T-f^tT% ±iliOS 1 
2 0, S 1 3 0 ^i#J}?IL^lTt'2)o 
[0 0 7 7] -e-Wf^, ^T(^5:ffi^-ii'?-;l'c h l-8t: 
ov^TMiat$?-7L, S 1 4 OtCTH^flJ^Sa^i:, 
S 1 5 OlifMf LT. 5fe(/)S 1 2 0 Icr^ffi^n/tfS-^- 
fflL, ±Mw (1) (2) Sl'ffl'^^r, ilit;#toosi 

[0078] ^<S16 0-ei±. S 1 3 0 

$fL/cfiffl*, c h 1 - 8 mxitm-^ 



(9) #PI 2 000-284047 

J6 

*^mA^lS$il^ii-&t, tirSl 1 O-c-li, «ft^ :ii7t:-tf 
> -/'J > y-r- ^' #5:ff ^+ ^-'l- c h 1 - 8 EP 
*> , |Bl C H - h fS-^B 1 - B 8 (zS-:s" < WftC^J^I 
L, ::o5tg|gn/L-+h>7-'J > J'--f--5'ftU, ^< S 1 

2 0, s 1 3 0 weta^^tf-t-So 

[0 0 7 4] E[I*>. S 1 2 0 t:l±, S 1 1 0 iZX^m^ 

ffl L/ilMF F T ) imn-f^Z t iz X 0 mmk5T^ffi 
10 'iino mt, tt«FFT(±, Ht>V') > ^'•T■•-5'(7)Bir#• 
(±l')^l|fl#cOT■■-^') (TO^IlBfcOT'-?) 

[0075]a<S130 -c-i±, ii-^?3iS75>t: - i' 
i^m-Mf&^'-i^lb L, IgTW'g'ff-:^^- 1--;!- Chi { i 
= 1-8) i;oi.^-c, C(Ortita$^i7t:]a?MM5:'- 
afb)cote^B^i (f b) *1i«1-^c Sfl 

X 'f '7 f- 2 4 1; J; 19 -xin^ 7^ )ich i -/I'miR^n^^ 

20 Mi: t i t LT, t 1 /i^bW^Si^BtFal t i - t 1 
(= ( i -1) • t d; <!:, #S:ffi-^^''1^;l'C h i ftC 
fubm^^ntz. #5:fl^-ir7^;i'c h i o^rflT >7=-f 
2 0 7!i^'b5:«S2 2 cs^ge^-ewSifffl-f-s r ofiffi 
mntd i tCScf*:, (11) j^Ctrffli'^T, Sft 

snfcffi^g^ h i (fb) i^iht^o 

[0 0 7 6] 

• H 1 • H2 (11) 

30 s^^ir:hzt\,zxn. ±mn (3) (4) ^tffii^-cg 

S«#<0*f3:a rM:ffii-oo 4-ib\ S 1 1 0;^*H"-b ft 

(^-^^^a) , s 1 2 0 , s 1 5 0 iimmm 
«»th*^, s 1 6 om&.mmniii^m. s i a 0-5^ 

[0 0 7 9] ll±UmLfz I T V- i'-^ 

*2l-iJv^TI±, #5:«^^7^''i'c h l-8coS:ii«-^ 
Sr^, SflX-f 7^2 4?rfrLTB#^^*lJT"$«SI2 2 
(;ttl&L, tfz. fS-^MSRST-ii. 5:^512 2 lb fit 

40 Ltz^ik. ^^m^-^i^)^ c h 1 - 8 tttcs-^ LTiaa-t 

[0 0 8 0] ccoiTtc, $*i;1?l|ov-^''^i;2 1; J; 

S-'Sfi^-r c h l - 8 i}^-§:m^2 2 ^rB#53-SiJ 
-eitffl-r^ (cS^iri/^^(7)T:\ iSli^:'S:jifp2 2 * 

L/4»'t>, 3j>:*l;01-e(±, #5:jtf--v ^oi' c li 1 - 8 
(Ciijii, 0. 2 5^s) xm:-k^J}'^')W- 

7t:^>(7)tl,^t- t54^T-|;^7ti<), ^SfS^ c h 
50 1 - 8 O If- h «-t<7)fe«ll-^-:5\^T*ffittffi 0 - 



* 
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[0 0 8 1 ] MU> ^^mM-Vlt. If- h«-t<7)*>-/ 

>) y V9 vmUm^. -tff T > -r-t- 2 0 ^^bgH 

[0 0 8 2] 4-jb\ *Hte1?!lT"(i. ^flJT; ^' -y ^ 2 4 i: 
J: l:)ji*^Sit^SjH^-V^^;Uc h 1 - 8 SjiT>7- 

■f2 0coE5iJ)i|i(;aiv^'t(;[wn;)if^ (1-2-3-4^ 

5-6-*7-8) 4rl.3l)«X.-CV^^;5s, B16U^-tJ; 
Tic, m^l£i)hWt-mWT xl±. Sfl^-V^^^Ua:, 1 
— 4 — 6 — 3^2 — 7 — 8 — 5<;))li-ei3]l9#x., {l&Olg 
fflT xT: (±, 5-*1^3 — 4 — 2-*7-*6 — 8 Wli-c l3J 

4^)1)^ T-iU 19 J: T LT ^> J: v>o 

[0 0 8 3 ] >! (nm-ks #5:11-7" -V ^l- c h 1 - 8 cog 

flit-^ s 1- , yu * X. Jill { ; ^-c>- < -ti effl:^ 55?^ 
wmmM'knm-t^zt^iX'^. s i a o (ijait^itft 

[0 0 8 4] ttz. ^^tmxii. miMT > -r-f 1 4 CO 
t'-Aipi?:2 0° t Lfz:^\ ${17 > -ft- 2 OcOit^-L^rel 
(0SIK^sdw=8 [mm] {::fS:S$ nTV^^J*-^, 

(4) ^;4>^^P/4>i> ±0 1:, 'tis T>f--f 2 0!±, 
2 8. 4° (+14. 2° ) O^SIEHco{i^l'5:Mt- 
SSf.:i6, 2js:^}Jjfji!l-ci±, ^iffir>-r-M 40t:-Ailii 
^rlAlf^/fltTN t^|llRrB6't^Jttell^ft*2 8. 4° 

[»2*M!f?lJ] -i^tc, »2*JuJ0lJ(;ov>T|pJ3-rSo 
[0 0 8 5] $*M!0it:-|±, * 1 mtm(^ l- - 2 

ovarii, |H!-tf-f-^#LTmH^lr*H&L, t»)t^>ffiil 

ft2 a(±. miiZTT^-rnniiZ^ mim^A ma ($ 

*}tfi|-ei±3ii) coiiiir>-r-^-i 4 a ii«r>x 

■t- 1 4 a Wi^-f n:;i>^^l^R■^S■^X s {ct^EorK-6«)(rg 

^X\^^^o -ofO. mnUi alt. ^mn7>7-ti 4 
a -E- ;|i-f''a>rt)£ L 3 o ogfl-f - ^ :f. ;i. c h 1 - 3 * 

[0 0 8 6] -15. -SiiEU 6 a i±, SiRft-fX r tc^c? 

v^T, Sff;^^-yf-2 4(7)fta«ie*, ^iflfl-tSsco 

^fii)Si»!Ti:*W'i-sa (^c-ciis 1 2X80) fzif 

im 19 #xs i T 4-SifR«-^x s i^&-timimm\ 

[0 0 8 7] ^jb\ HSl^S^-tiTC, 



(10) 2000-284047 

75 

c h 1 - 3 (Ojiff r >'ri-l 4 a (±, FS^gt-s. T > r-f 
|Bl±-i:-Si-^(7)H-/,/iJ-SriS4- 0 a-T J: t USeftgiiT 
v^^o ^LT, 5:ji^-\'^^;uc h 1 - c h 8cogMT> 
T-f-2 0[i:, -rOH'-ZJlii-^?, isffl-T" ^l- 

c h 1 - 3cOjifiT>-r-^ 1 4 amifS.-ti^'tm^-J'^ 

[0088] coiT i,zmif^^i~(-tz^MMM<r>i^-rm 

M2 a -c-!±. jiff ^ A-' ^t^I^ c h 1 ~- 3 C0-13]#(±, iiltit 

-^S sco^liJiligTfti:|f^3n> 'SiM'f- \ >i c 

JO h 1 - 8 <o-!a)#i±, » 1 mmm t ^ < mmr~. mmm 

2 a C J; :!tli\ » 1 :^tef?IJ t lH]fSc7)xi,^ - t 

■A'^X'^:hf.zi-fX^£<. min7>f-±l A-f3'^-"^X'hi>W- 

I'mi&mtYcmLx. i^ju^^-hmmmizm-ox^nm 

[0 0 8 9] tfz. ftl^fefflJcOJf^-tlHltftSIEIlco 
Itffi i'il -7 <0-c-^il(i\ #iili7 > f- -I- 1 4 a <0 tf- A 

C t t^X # . I ^-r L T ^> itajtt^ig ^:[pl±S-ti--2.Ci: 

20 ¥X ^ Z, o 

[»3*ii0iJ] »3*«?!l(:oi.^-r|aB.^tSo 
[0 0 9 0] **in?iji±, »i*ifei?!it(±, ffi-i-Mgri 

1:2 bli. Sgtc^tJ: T jf-tiiaaSP 8 a *n f:fl 
f-^^'-Jl'C h l-8(;^:|l-r:ixWtELT, C:|lt|Blic 

(iMoTS*) (r)}^-hK^Xtl^^itlXiSi). 
1§ir>6 U-C^Sc^^itTL-H- Mf-§-B iiKia-?-X r iz 

nmixmi'fir ^»m:^ 4 y ^ 3 0 i^fLx. #tf- h 

[0 0 9 1 ] ^-i-i, ft-f <!jLB|gp S a-e!±, - Vis^ 

[0 0 9 2] zininizms&^i^fz:^mWi<n\^-f'^ 

S2b-Ci±, S^?fi^Xl■^Z^MoT, f:«X^'-y^2 4 

40 Sgr>8at;l±. 114 (b) (I^-ti^U, ^-Sfff-^'t 
;l'C h l--8tet;55-ffiS;iX7ttr-hfl-§-B 1-B8 (H 
Ti±5:»f■^#-^^c h 2co»-^^^1-) #i;-HS 

■^A:tiS^-i;^-^tmftltsa. >ico53-^|tr- hs-^b 

1 - B 8 *-9->-/iJ >y-t^Ztl,Zii:i>. 
[0 0 9 3] {j£oT, **ii1lllWU-rgtt2 btZin 

If. w^^nmkiii^mizii\.^x. '^>-f^)>vjti^ 
5:#-f--v^^7i'c h 1 -smzjfm-th^m (s 1 1 o) 
i:^m-t&zt:i^x^. m-^^mus nxn^mmim. 

mt^Zt-^n-^^o tfz. *«1HOV-^^^ft2 b 
50 iziiful. ^mLtz\£-Viw^^:^ ix^'ir^i)- yfuyv 
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i- A/ D ^-mS i± , g Sffi-^ \ )^ch.\ ii-iWR ^ it 
L-C, 1/8 cDjSKt:-t!)ft^;|,(g:iI-c-^(i4-grip°n^fflv^ 

1 0 0 9 4] iio\ 3j::^St0lJT:'l±> S-^lX-i" -7 -^3 0 II 

hE8 a IcWtp LTi^^LTiN HI 0 (CPF-tl^- 5^^tt2 c 
<7)J;-ii;, C;|tb(75rBl(:n-/N-X7 f (LPF) 3 
2TW\ix^X.v^o -co*^-. ^j^^ix-f y-T^s o^ox^' 
•y -f- > i'-flif^H j: o T5-g| L If - h ji^HSl: ^Kh 

saagp 8 a -eofttBjggofiT * F*ih-(:' ^ „ 

[ 0 0 9 5] L P F 3 2 -y h 1 7llrSic(±> 

>-4-< t y^S OcOllif'FJS^Sicl/t d = 4 

[M H z ] J; 19 6 < tS^i- ^ £-^75«#) 'So fl L . ^ 60 

ItLTK^-tiilf iv^o ^ix-lf, ^t*nSiStR=l 5 0 

[m] . fflitiSSV = 0 [m/ s ] t-tZ>t. f^ffi S ;fi 
•5. tf- h mtWilt fu=fb = 195kHzi:^:'2./c 

[ 0 0 9 6] $*tfi!^ai:-l±, » 1 *Jui^iJco b - y aiS; 2 
t (±ti)t CO -SWIM'S; ^5. filt-eS. htztb. C cotM^^'ffi 

^1:2 d(i, 01 1 (CTKi-J: T (c. S:fiff)6 b/i\ Srff 
^■^'-t^l' c h 1 - c h 4 C^f S4oco$|iT>'T-f2 
0 a. R^>'5:ft■f•^^-^^c h 5-c h 8U^-r^4 0(7) 
S«7>f-i-2 0 b t, ^SlflT^xt 2 0 a, 20b 
^> lb S r r , -E-^t-^ltn - 7^ /uff-f-L t 

LTlf- IMi-^B a, Bb*ifiS;1-^-*t<7)ftiffff2 2 
a , 2 2 b t , Sftr > 7"-?- 2 0 a COV^-f ;|ty4»<7)5:fljS 
-f-S i-^SK«^XqtCt^oTSff^2 2 a(Z«at^ 
SIS;^ -f 7 ^ 2 4 a t , 'tis 7 > 7^■:^ 2 0 b 
O-tftfl^S 1- ^riim-f-X q t;fi!oTS:ittl2 2 b C 

[0 0 9 7] 4-i3> J^J.Tt:-(i, 'tfl-f'-V -T^^l' c h 1 - 
4 , Bp-tj'tiiT > T--^ 2 0 a , ^^ ^' 7 2 4 a , S 
jif?2 2 aar, » 1 co-git ^''-'1-- 7° tUfO*", gfi^^^^ 
h 5-8, iP*.S:ttT>'f-i-2 Ob, SftXd' 7^ 

2 4 b, f;jt5ff2 2 b r» 2 coSif i^'^l^-v'tD^.Sc 
[0 0 9 8] ^LT, jB-t»a»8 bi;[±, g-'tff^-;!- 

-7°ttcoH"- Mt^B 1 , B 2 75n«&§;!x;&7t:J6, 
^^•I^VV; >^'-t-&/^i6lc. -itcOA/D^mSp^rfl 

X ql±, #5:11 i'"^v-7°(;S-tS#4o<7)f:jiT>-rf- 
2 0 a, 2 0 b •€-nmiE?iJ)iii;J«l={;^l^t.2> l 
T (C^^tTiJl), Efl*.. chltchS, ch2tch 



(11) #P^2 0 0 0-2 S 4 0 4 7 

20 

6 , c h 3 t c h 7 , c h 4 i: c h S -rii-f Jii^i; 

[0099] ClWiT Uti)t$it/c3f:*ft^!|OP-5'"^ 

c h 1 - 4 O H - h ft-t75^~li#5^SlJ^fi g il7i H - h M-f- 
BaTi*, ft2 <7)5|ti'-;u-7>bl±, Sfl-f^-^r ^-JL- c li 
5 - 8 CO t'- 1- M-f-75>B#5t*J^ll $ n?^:: H - h if-^B b 
An ft -^i!431tP Shi: mis S Ji- ^ o 
[0 10 0] =5:Jb\ fi-^iitllgE 8 b ICT^If 

io WffMfttBMii, S 1 3 OUreficoMft^ffTl^^ 

5:ii^-v7>;i' c h 5 - 8 icoi^rii, m~t£Z>'i:m 
-1-^:^^)ich\- A t -r:lt'c;lt^ 11 itftf^aH 1 ritffl 

■t ^ y,^'i-(±> » 1 m.mm t ^ < ^siwct) i> o 

[0101] m±iii^L/tJ;Tic, ^%mm<nv~v^ 

1:2 d|-J;;!ili\ -tftlte b7)>'2 oco-t-ff ^''^i-- v°(.;5t 
Wi^i^. #'g:jii''^i'-7-tti;, giJ1iO'g:jtli^2 2 a, 2 

2 4 a , 2 4b, ll'J{m^>)mM 8 b O-itW A/D 
20 l/2C0JSg-(:fjfF:j?+)r'I,>lt75f-c-i, 

■i'mT. 1" 7^243, 24b ^*=lB-^^^^LaHE S b co a 
/ D ^-m^ ^r»l«ifeF!li:lsii:jilST'I!;f'^$-ii-SC0T"ab 
itlf, 2 1tw-)j-> > yr- >? c t -/j^-c- s 'I, o 
[0 10 2] t?f,f,ttHg|Hl±^c07t:ii)(;'g:ji 

[0 10 3] ts:^. %%W^\X\t., !^§:>m'^'i\'--'°t-h 
<7)H- hii-^B a, B b ^^ntfrn^i^Mn^ b CfJt 
^&LTV^-^,;4^ Hi 2l:::^-rv-5^^a:2 eOiTU, 

gtX^- 7-f-3 0 a, SObrlSltr, B#5ttiJ#SS^t/i 
t'- Y iS-^B a , B b #f:ff -9^ -V c h 1 - 8 
i;:9'aiLT, iC0^g|L7ttf-MS-^B 1-B8t, 

^M^aHP 8 a life^-r-z, j; T 1; LT ^) j; 
[fts^ifel^J] ft5*iSf?iJt;ov^TmBj5-t-5>o 

40 [0 10 4] :$:^iffii?!l(±, »l^M01li;!±, ffi-i-iOiaSri 
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+h>7-ij > y-f'--5' a (i, 1) - a (i, n) i;*tL 
xmifFFT (B#rBlililli:/j[5]Wt**FFT) rtfv\ ^co 

2^X7CO@e?iJb (i, 1) -b {i, n) 70 
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b ( i , j ) tc(i, S-fS^-r^WUc h i cotf- h^^B 

i 1' tiJti- -!> fI?SafiSc5t« T , j U S ^ la?^ 
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[0 111] S2 S Ot'ii. ^icj ^'f >5"J^ 40 
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:^§i/^;6^5;4^^:*iJ||fL, S7EfJ7E$^t/tif (i^n) 

S 2 7 OllMcT, *^!!La<7)gIMt;'3i'^T|nl» 
(OMar#J9 7l-to ^r«Jlv£a:i;ov^TlA*F 
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[0 1 13] $5aai;i3i^TI±, S 2 1 0 75«t;'- 

hfl-^Sil^a (5t^l¥lx) , S220-S250, S 
3 0 0 75*Si«'ltS«:ai^Jt> S260-S300 T^^^^fS 

!i\ 2 lHl^tltT«F F T i'tf T - 1 1; J; ') , Pf S 
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